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FAILURE MODES EFFECTS ANALYSIS (FMEA} ~ CRITICAL HARDWARE
NUMEBER: 06-1B-0532-X

SUBSYSTEM NAME: ARS - COOLING :
REVISION: 4 oar2£/m3

PART NAME PART NUMBER
VENDOR NAME VENDOR NUMBER
LBU : HUMIDITY CONTROL HEAT EXCHGR MC521-0008-0002
HAMILTON STANDARD SV7EES04 4
PAAT DATA

QUANTITY OF LIKE ITEMS: 1

FUNCTION:

HEAT EXCHANGER, HUMIDITY CONTROL, REDUNDANT COOLANT LOOPS/SINGLE AR
LOOP

COOLS CABIN AIR BELOW DEW POINT TO CONDENSE EXCESS MOISTURE AND
REMOVE EXCESS CABIN HEAT.
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SHUTILE CRITICAL ITEMS LIST - CREITER

SUBSYSTEM :ATMOSPHERIC REVIT. FMEM KO D&=1E =0533 -1 BEV:Q8/07 8
ASSEMBLY :HX-HUM & TEMF CONTRGOL CRIT. FUNC: 1z
F/N RI $MOE21=-0008-0003 CRIT. HOW: 'z
B/N VENDOR:EVTSESQ4=-4 HAM STD VEHICLE i1gz2 102 1o4
CQUANTITY =l ETFECTIVITY: X X x

:DUAL LGP PHASE(E) s PL Lo X o3 ¥ bo x L=

$OME BER SUESYSTEH

A=-PASS B-PASES (C-prs
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ITEM: -
HEAT ENCHANGER - HUMIDITY CONTROL, REDUNDANT CDOL&HT LoOPS/SINGLE AIR

LooP

FURCTION:
co0lSs AMDIN AIR RPLOW DEW POINT TO CONDENSE EXCESS MOISTURE AND RE“DTT

EXCESS CABIN HEAT.

FAILURE MODE: . _
INTERNAL LEAKAGE, WCL Td WCL

GAUSE(S):
HEtHAHIﬂAL SHOCK, VIBRATION, CORROSIOH, MATERIAL DEFECT

EFFECT(S} ON:
(A) SUBSYSTEM (B) INTERFACES (C)MISSION {b}mﬂj'i'EHICLE

fA) TRAMSFER OF COOLANT FROM OQWE WATER LOCR TO THE OTHER UNTI! PRESSUST
IN BoOTH LOOPS IS5 EQUALIIED. ’

{B) MO EFFTECT. . -

.

{C) POSSIELE EARLY HISSIDH TERMTNATION FCR FIRST FAILURE.

(D) SECOHD ASSOCIATED FAILURE (LEAFAGE QF COHNE WATER CODTANT LOOP) WILL
CAUSE Loss OF ALL CABIN COQLING AND MAY EISULT IN LOSs OF CREW/YEHICLE.

DISFOSITION & RATIONALE:
{A)DESIGH (B)TEST {C)INSPFECTION (D)FAILURE HISTORY {E)QPERATIONAL U3E

{A} DESIGH
HEAT EXCHANGER IS5 A 147 CRES BREAZED ASSEMELY; MINIMUM THICKNESS 4.030 IN
IT IS5 A CROSS COUNTER FLOW FLATI-FIN TYPE WITH M TWO PASS WATER JI0L ANL
SIMGLE PASS AIR SIDE. HEAT ENCHANGER AIR PASSAGES HAVE HYDROPHZZIC
COATING (6N HALF OF THE AIR FLOW PATH, FROM MIDRCINT TO HEAT EXCHANSTIR
DUTLET) TO ENHANCE SURFACE WETTING, Ta PRECLUDE CBSTRUCTICR OQF THE
PASSAGES BY WATER. A “SLURPER" BAR ON THE DOWHSTEEAM SIDE OF THE HIAT
EXCHAMGER COMTAINS A SERIES OF HOLES MANIPFOLDED TOGETHER AMD CONNECTED T
AM ATIR SUCTION SOURCE AMD H2O STEPARATOR. MATERIALS OF CONSTRUCTION
INCLUDE NICKEL WATER FINS AND 3147 CRES AIR FINS, FRRTING SHEETS AND
HFADERS. AIR FIHS MRE 0.210 IN. HIGM X 9.0a02 TN. THICK X ic FINS PER
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SEUTTLE CRITICAL ITEMS LIST = ORBITER
SUBSYSTEM :ATMOSPHERIC REVIT. FMEA NO 0&-1B -0532 =3  REV:00/0%7/a

INCH, FURGUS = UNIT MEETS RI 2PEC MCI9993-00%4 BARA. J.23, MATFRIAL
SELECTION "HAS PROVEN RESISTANCE TC THE TEMPERATURE, RUMIDITY AND SalT F:
LEVELS TO WHICH THE TUNIT MAY BE EXPOSED.

{B) TEST
MECEPTANCE TEST = EXAMINATION QF PRODUQT. AIR FLOW VS DELTA~F (0.8 INH:
MAX) OF HEAT EXCHANGER IS VERIFIED. INTERPATH LEARAGE 0.00 SC/HR oF Mz
AT 90 #/= % PSID.

QUALIFICATION TEST - SHOCX TEST -~ 20¢ TERMINAL SAWTDOTH PULSE oOF 11 HS
DURATION IN EACH DIRECTION OF THREY OSRIHOGOMAL AXES. SURJESTED T0 ZAND
VIBRATION SEFECTRUM ENVELOPE OF 20 TO 150 HZ INCREASING AT & DR/QCTAVE 7
0.03 G**2/HZ, CONSTANT AT 0.03 Ged2/HI FROM 134 TO 1000 HI, DECREASING
6 DE/OCTAVE FROM 1000 TOQ 2000 HI TOR 44 MINUTIES PER AXIS IN THREED
CRTHOGOHAL AXES. AIR FLOMW PATH PRESSURE DROP TEST UNDER THE FALLAWING
CONDITIONS: WITH WET AIR, 0.8 INCHEES H20 MAX AT l4ll LB/HR: WITH DRY
AIR, C.& INCHEE E2C MAX AT 1411 LB/HR; WITH SLIRPIR WET, 2.3 INCHES H2o
MAX AT 5.5 CFM.

-
IN-VEIHICLE TISTING = SYSTEM LEAF TEST IS PERFORMED AT a5 =~ 35 PSIE, k
CC/MIN MAX LEAKAGE. LOQPS ARE SERVICED WITH A DELTA OF AFFROXIMATELY -
BETWEEN THEIR ACCIIMULATOR QUANTITIES TO EMABLE DETECTION OF INTERLSOP
LEAFAGE. -

OMRSD - LOOPS ARE BERVICED WITH A DELTA QF APPROXIMATELY 10% BETWEEN
THEIR ACCUMULATOR QUANTITIES ANGD 2 PSID DIPFERRENTIAL BETWELN THE LOCPS.
-TQ ERABLE DETECTIOH OF INTERLOGP LEAFACE. PUMP OUT PRESEURE AND
ACCUMULATOR QUANTITY ARE MONITORED CONTINUQUSLY WHEN THE VEHICLE IS
POWERED UF DURING EACH TURNAROUND.* WATER IS SAMFLED FER SFEC SE-S=0C072
DURING SERYICING.

{C) INSPECTION

RECEIVING INSPECTION
FPAW MATERIAL AND PURCHASED COMPCNENTS REQUIREMENTS ARE VERIFIED BY
INSPECTION. PARTS PROTECTION IS VERIFIED BY INSPECTION

CONTAMTHATION CONTROL

SYSTEMS FLUID ANALYSES FOR CONTAMIMATION ARE VERIFIED BY INSPICTICN.
CORNTAMINATION CONTROL PLAN IS YERIFIED BY INSPECTION. CONTAMINATION
COHTROL PROCESSES AND CLEAN AREAS ARE VERIFIED BY INSPECTION.

ASSEMBLY /INSTALIATION

MANUFPACTURING, INSTALLATION AND ASSEMBLY OFERATIONS ARE YERIFIZD BY
INSPECTION, SHEET METAL PARTS ARE INSPEATED ANMD VERIFIED BY INSPECTICN.
SURFACE FINISHES VERIFIED BY IMSPECTION., DIMENRIONS VERIFIED BY
INSPECTION

CRITICAL PROCESSES
WELDING IS VERIFIED BY INSFPECTION., ALL WELDS ARE STRESS RELITVED AFTEIR
WELDING, YERIFIED BY INSPECTION. BRAZING IS VERIFIED BY INSPECTION,

NONDESTRUCTIVE EVALIATTION
HEADER WELDS TC THE TUBES ARE PENETRANT AND X=RAY INSPECTED. OTHER
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SHUTTLE CRITICAL ITEMS LIST = CRBITER
SUBSYSTEM :ATMOSPHERIC REVIT. | TMZA NO 0&-1B -0%32 =3 REV:CH/ /D78

WELDS (MOUNTING PADE AND HEADER WELDS TO THE CORES) ARE PEINETRANT ANT
10X MAGNIFICATION VISUALLY INSPECTED. BRAZES ARE VERIFIED B8Y Bo00F ANT
LIAX TESTS.

TESTING
INSPECTION VERIFIES THAT RESULTS OF ACCEPTANGE TESTING AND FLOWRATES A%

WITHIN SPECIFIED LIMITS.

HANDLING/PACFAGING
HANDLING AND PACKAGING REQUIREMENTS VYERIFIED BY INSPECTION.

(D) PAILUORE EISTORY
Mo FAILURE HISTORY APPLICABLE TU INTERNAL LEFAKAGE, WCL TO WOL FATIURE

MODE., THE HUMIDITY CONTROL HEAT EXCHANGER HAS SUCGESSFULLY PTRFCEwES
WITMOUT FAILURE THROUGCH THE DURATION OF THE SHUTTLE PROGRAM.

(E) CPERATIONAL USE
T

L
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